Development of a high-performance anion-exchange chromatography with pulsed-amperometric detection based quantification assay for pneumococcal polysaccharides and conjugates.
A method, using high-performance anion-exchange chromatography with pulsed-amperometric detection (HPAEC-PAD), has been developed to determine the concentrations of Streptococcus pneumoniae capsular polysaccharides and polysaccharide conjugates used in formulating a conjugate vaccine for the prevention of pneumococcal infections. In an effort to determine optimum hydrolysis conditions for the analysis, pneumococcal polysaccharides were subjected to three different hydrolysis methods: trifluoroacetic acid (TFA) hydrolysis, methanolysis followed by TFA hydrolysis, or hydrofluoric acid (HF) hydrolysis followed by TFA hydrolysis. For quantification purposes, best results were obtained by methanolysis followed by TFA hydrolysis for uronic acid-containing polysaccharides, and by TFA hydrolysis for all the others. For the quantification of all the polysaccharides (from native to conjugated forms), a monosaccharide reference mixture (Rha, Gal and GlcA) hydrolyzed along with the samples can be used as standards for routine analysis. This is much more convenient than to hydrolyze a well-characterized reference polysaccharide (necessary standard only for type 1 capsular polysaccharide). This method is rapid, very sensitive (less than 10 microg of polysaccharide is required), and may replace advantageously the currently used colorimetric assays used to determine polysaccharides content. Moreover, it can be readily adapted for use with other bacterial polysaccharide preparations as well.